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)RUWKHSDVWIHZ\HDUVZLWKWKHULVHRIFRPSXWLQJDQGFRPSXWDWLRQDOIOXLGG\QDPLFVFRPEXVWLRQVFLHQFHˈXVLQJ





GHVLJQHG VPDOO WKUXVW MHW HQJLQH FRPSUHKHQVLYH SHUIRUPDQFH WHVWEHG 8VLQJ LQIUDUHG LPDJLQJ V\VWHP IOXH JDV
DQDO\]HU DQG RWKHU HTXLSPHQWPHDVXUHG WKHZDOO WHPSHUDWXUH FRPEXVWLRQ SURGXFW FRPSRQHQW FRQFHQWUDWLRQ JDV
WHPSHUDWXUHSUHVVXUHSXOVDWLRQDQGRWKHUFKDUDFWHULVWLFSDUDPHWHUVRIHQJLQHDQGVWXGLHVWKHHIIHFWVRIWKHIXHOIORZ
WR WKH DERYH SDUDPHWHUV WR VHHN WKH PHWKRG RI IXUWKHU LPSURYLQJ WKH UHOLDELOLW\ RI HQJLQH0HDQZKLOH LW RIIHUV
WHFKQLFDOUHVHUYHVIRUGHYHORSLQJEHWWHUDQGPRUHVWDEOHSHUIRUPDQFHHQJLQHVRDVWRSURYLGHVXSSRUWIRUWKHIXUWKHU
GHYHORSPHQW RI WKH WKHRU\ RI SXOVDWLQJ MHW HQJLQH DQG OD\ WKH IRXQGDWLRQ IRU FRJQLWLYH SXOVDWLQJ FRPEXVWLRQ
PHFKDQLVPLQGHSWK
5HVHDUFK2EMHFWLYH
7KH H[SHULPHQW ZDV ILQLVKHG LQ WKH H[SHULPHQWDO HGXFDWLRQ FHQWHU RI DHURQDXWLFV DQG DVWURQDXWLFV RI1DQMLQJ
8QLYHUVLW\RI6FLHQFH DQG7HFKQRORJ\ ((&$$7KH H[SHULPHQWDOPHDVXUHPHQWSODWIRUP LV DV VKRZQ LQ)LJ
7KH H[SHULPHQWDO SODWIRUP LV VXLWDEOH IRU H[SHULPHQW UHVHDUFK RI VPDOO MHW HQJLQH OLNH SXOVHMHW HQJLQH 7KH
PHDVXUHPHQW SODWIRUP PDLQO\ FRQVLVWV RI IXHO RLO VXSSO\ VXEV\VWHP LQIUDUHG WKHUPDO LPDJLQJ WHPSHUDWXUH
PHDVXUHPHQWVXEV\VWHPFRPEXVWLRQSURGXFWDQDO\VLVVXEV\VWHP753,9LQVWDQWDQHRXVIORZILHOGWHVWVXEV\VWHP






PHDVXUHG 7KH HQJLQH FRQVLVWV RI DLU LQWDNH FHQWUDO FRQH YDOYH EORFN FRPEXVWRU FRQWUDFWLRQ VHFWLRQ H[KDXVW
QR]]OHHWFDQGLVSRZHUHGZLWKHWK\ODOFRKRO7KHDQWHULRUHQGRIWKHDLULQWDNHLVSURYLGHGZLWKRLOQHHGOH)XHO























RI /K RI IXHO IORZ UHVSHFWLYHO\ $FFRUGLQJ WR )LJ D WKH SURGXFWV RI WKH HQJLQH JUHDWO\ IOXFWXDWH DW WKH
VWDUWXSSKDVH:KHQWKHHQJLQHZRUNVVWDEO\WKHYROXPHIUDFWLRQRI2LVWKHYROXPHIUDFWLRQRI&2LV










VLJQLILFDQW LQFUHDVH LQ &2 FRQFHQWUDWLRQ ZLWKRXW UHGXFLQJ WKH FRQVXPSWLRQ RI 2 FRPSOHWH FRPEXVWLRQ WKXV








ZKHQ WKH IXHO IORZ IURP /  K LQFUHDVHG WR /  K WKH SUHVVXUH SHDN LQFUHDVHV DQG WKH SXOVDWLRQ SHULRG
GHFUHDVHV:LWKWKHLQFUHDVHRIIXHOIORZWKHSXOVHFRPEXVWLRQLVLQWHQVLILHGWKHGHJUHHRILQFRPSOHWHFRPEXVWLRQ
RI IXHO LQ WKH FRPEXVWLRQ FKDPEHU LV DOVR LQFUHDVHG DQG WKH PDVV IUDFWLRQ RI &2 LQ WKH FRPEXVWLRQ SURGXFWV
H[WHQGHG
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